INTRODUCTION
In invertebrates which lack a hard skeleton the important basis for muscle movement is the hydrostatic skeleton which results from the pressure of the body wall musculature on the internal fluid. The operation of an hydrostatic skeleton is most easily understood in those animals which have a tubular form (e.g. coelenterates, annelids, cf., CHAPMAN, 1958) . In these animals antagonistic muscles are arranged in, respectively, longitudinal and circular layers. The situation in gastropods is complicated by the fact that these animals are often contorted and are asymmetrical. The muscle systems confining the internal fluid run in a number of directions and are closely interwoven, which makes them difficult to distinguish and impossible to separate. It is probably this complexity which has deterred morphologists from making a detailed study of their musculature; only one study of the whole body wall musculature is known to the authors, viz. TRaPrMaNrr's (1916) study of the terrestrial pulmonate Helix pomatia. Most studies of gastropod musculature concern one particular part of the snail, chosen either because it forms a definable anatomical unit, e.g. the penis retractor muscle, (SCHOLTE, 1957; WABNITZ, 1975) , or because of its functional importance, e.g. the foot (WEBER, 1924; ROTARIDES, 1941 ROTARIDES, , 1945 SCHMIDT, 1965; JONES & TRUEMAN, 1970) , or for both of these reasons, e.g. the buccal mass (e.g. GRAHAM, 1973; SANGER & HILL, 1973) .
The fragmentary nature of the knowledge of gastropod musculature makes a description of the total musculature of another gastropod meaningful.
It was decided to use the freshwater snail Lymnaea stagnalis for this description.
The physiology and histology of this animal have been investigated for many years in our laboratory.
A study of the musculature will form a contribution to these studies; furthermore it will serve as a basis for physiological and ultrastructural research. In this study much attention will be paid to the structure of the body wall, including the foot and the mantle. The morphology and histology of the musculature of the internal systems will be described, but little attention will be paid to the morphology of the buccal mass, as this has been exhaustively described in many pulmonates (e.g. DEMIAN, 1962; GRAHAM, 1973; HEMBROW, 1973) , including L. stagnalis (CAR-RICKER, 1946a; HUBENDICK, 1957b; DEMIAN, 1962; GOLDSCHMEDING & DE VLIEGER, 1975) .
MATERIALS AND METHODS
Laboratory-bred snails, with a shell height of 15-30 mm were used. Snails were heavily anaesthetised by placing them in a 0.08% solution of nembutal for 20 mins and in a 0.08% solution of nembutal, containing 0.3% MS222 (Sandoz), for a further 20 mins. In fresh material the muscles are scarcely visible. For study of the gross morphology the tissues were fixed briefly in Stieve's fixative and then rinsed in water before being studied under a dissection microscope. Treatment with the fixative renders the muscle bundles clearly visible as opalescent, white structures. By employing various angles of light incidence interwoven muscle layers which run in different directions can be distinguished.
Two types of preparation were used: fresh material was first dissected to display particular areas and subsequently fixed; whole snails were fixed and then sectioned with a razor blade. When it is desirable to remove the epidermis, it is advisable to first soak the fixed material in water overnight. For study of the muscles by light microscopy, whole snails were fixed, after careful removal of the shell, in Susa or in Stieve's or Bouin's fixative. The material was upgraded in ethanol and embedded in paraffin wax (m.p. 58 °C). Both anaesthetised and unanaesthetised
